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- Unsinkable Ship to Dety U-Boat Torpedoes

WILLIAM F.
DONNELLY

InVENTOR

CUH. af F100 a ton s whal our
Italisn allies are ready and willing
to pay for that fuel if we can deliver .
This is the hest evidenee of how much a
shortage of conl hampers  industrial
aetivily over there. This faetl, in short,
is the primary reason for being of the un-
sinkuble stesmship Luetn of which the
pllb]il‘ has heand o gluld deal of lLite,

The lucia was laounched at Triesie
nearly six yvesrs ago and carried the Aus-
trian flag until commandecred Ly the
Tmied Siates Government. She 1s 418
feet long, has a beam of 54 feel and a
depth of hold of 37 feet. Her gross regis-
ter is nearly 7,000 rons and when full
laden sbe is capable of making between
13 and 131, knots an hour. She 15 a fine
vessel and well worth the efforts of the
Bhip Protection Comnutiee 1o make her
relatively immune to torpedo attack.

Invention of New York Man.

The crait's novel non-sinkable feature
is the invention of William F. Donnelly
of New York ciiy, a consulting engineer,
who has specialized in problems of flota-
tien for a number of years. (Curiously the
present system may properly be desribed
as an evolution of discoveries made during
tbe designing and building of a great
20,000 ton floating ry dock, now located
at Prinee Rupert, Brtish Columbia. The
slory of Mr. Donnelly's connection with
that structure should be told first in order
fo get a better understanding of bhow he
cawe (o plan his “buoyancy boxes™ for the
ltl'lln.'\il.ip TLacia.

Prinec Ilupert is at the wesiern ter-
minal of the Grand Trunk Pacific and the
home port of an important line of sieam-
ships ssiling thence to Japan and China.
It was to provide repair f{acilities for
these vessels that the floating dry dock in
question was ordered. The harbor is a
very deep one. Just about the time that
Mr. Donnelly bad his plans started the
United States tloating dock Dewey sank
in the port of Manila, where the depth
of water was s0 moderale that it made
the salvor's task a relatively simuple one.
But Mr. Donnelly recognized that the
situation was quite different at Prince
Rupert, and was sonvinced that his dock
ghould bs bailt in a fashion that would
make her unsinkable in epite of gome-
fhing going wrong or an injury under
water. let us quote him:

Woed Did Not Correde.

“As designed, the Prince Rupert dock
wae Taslioned of 2300 lons of steel in the
upper part, carried 500 tons of pumping
machinery, &e, and bad a supporting
structure of wood totalling 4,000,000 feet
of lumber. The timber section for under
water was chosen because that is the part
of a floating body of steel which corrodes
guickest, while wood is substantially in-
destructible if submerged. That amount
of iimber, however, constituted in itself
2 booyant mass which eguld not be made
to sink to the desired depth by simply ad-
mitting water in the lower ballast tanks.
Indeed, the ealenlations soon made it
plain that I should bave to put 500 tons
of dead weight into the dock somewhere
in order to make it possible to submerge
it when receiving a vessel.

“Most timber floating dry docks nentral-

due (heir excess buoyaney by stowing rock
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SHOWING BUCYANCY BOXEJS
STOWED BETWEEN DECKS

ballast in their submerging compartiients.
But stone loses substantially half of e
weight when immersed, and, therefore, it
would have been pecessary for me to have
loaded down my dock at Prinee Rupert
with 1,00 tons of ballast of this sort if
I put it in the rustomary places below the
water line. This would have been ohjee-
tionable for a number of reasoms. Ae-
cordingly, T asked myself {he quesiion,
why mol put 500 tons of ruek far enough
ahove the water line so that it would never
lose weight by submergence hut would al-
ways be hizh and dry when the dock was
sunk fo lher deepest draft?

Fatal Weakness ia th.'.

mAL first blush that seemed to be a
satistactory solution of the problem, but
upon second thought I discovered a fatal
weakness in the scheme: If by any acei-
dent the dock should sink further, then
the stone Lallast would help by its dead
weight to earry the strueture right on
down to the bottom of that very deep
Larbor. That was a countingency against
which it was necessary that I should pro-
vide. A slip of that sort would be pretty
sure {o mean & total loss. Then I queried,
why not use wood for ballast and place
it in the wings of the doek well above
the waximum draught when submerged?
That was the desired solution. I found
that 500 tons of timber stowed in that
way would become 730 tons of buoyaney
should the doek sink far enough to bring
that wood into the water, and, therefure,
constitute a very effeclive supporling or
lifting forve in case of mishap—an im-
pulse that would suffice to keep the strue-
ture from disappearing.

“Jt ealls for no stretch of imagination
to see how I was led to suggest wooden
boxes as a means toward increasing the
flotation of a torpedoed ship. My scheme
eonsists essentially of a series of boxes
which can be packed in between the bull
frames and between the deck beaws of a
ghip, forming a permanent safety installa-
tion, and of other and larger non-sinkable
boxes which shall absorb any space in the
cargo bolds not filled with freight—ibe
pumber of the latter depending of course
upon the nature and the volume of the
f;n'igl'll earyied. pe

New

York l*ngmecrs Device Applied to
Seized Austrian Liner

Thousands

of Boxcs Gne Buo) ancy

offurts to muake the hoves

were pot sueessstal, |
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water 1ight
vl themn wath painted camvas or o et
cuiipusition, bat these did not sof
fiwe 1o kevp the water sithout.  Finally
it wes found that really relish’ water
tizhiness could be insured oaly by sheath
e e wooden boxes with milvinzed wron
and carefully soldering ail of the join's
Thi= answered admirably, and vvery box
< coaled has withstoed the desizned Ly
drostatie crushing stress that it may b
subjerted to in serviee if the vessel i~ tor-
pedoed and her compartments floodid by
the ~ew.

Stowed in Waste Space.

“The boxes that are stowed hetween the
hull frames and deek beams are 12 inches
deep. 24 inches wide and 36 mches long,
and pack easily and soogly mto the spaces
provided by the Lueia's structure. The
cargn boxes, those thai are put i the
freight compartments, are 2'» et deep,
31, feet wide and 6 feet long. The hoxes
have been standardized so that 1t is pos-
sible to utilize lamber of 5 uniferm size
for the different types. The total nnmber
of boxrs in the stcamship Lacia is belween
0,000 and 10,000; and while these do rep-
resent in Lhe unharmed ship a dead weight
of hundreds of tons still, because of their
bulk and watertightaess, they would exer-
wse, if the vessel were torpedoed, a Iifi-
ing impulse capable of sastmining the
steamer and her cargo.”

Probbly the best idea of the Donpelly
plan for rendering a ship unsinkable ean
b lnd if we liken the scheme to certain
well known types of sectional or unit
hookeases. This simile beeomes more ap-
parently apt, so far as the eargo boxes
are concerned, if we bear in mind that
they are designed to be piled upon one
another and packed in the holds =o as to
lesve just room enough for the [reight
which 15 to he carried.

Fitted Especially for Coal.

The installation placed aboard the
sienmship Lucia was to fit ber for taking
coal to one of our allies and therefore
she is typical of an extreme ease calling
for numerous buoyant bozes. For the
sake of those who may be fond of figures,
coal ocvenpies forty-three cubie feet of
space a lon. Becanse of its density,
Hlmpﬁ.ﬂ!‘d with ln‘mp, which balks 100
cubie feei to the tom, it is evident that
while it is possible to fill a ship’s bolds
with bemp and bring ber down to her load
line, ske would reach that point of flota-
tion with her compartments less than half
filled with cval. Therefore if struck by a
torpedo the inrushing sea would Lave a
large area to flood, and to just that ex-
tent would tbe imundation reduee or de-
siroy the buoyancy cvunted upon to keep
the vessel afloat.

Of eourse, it must not be supposed that
Mr. Donnelly counts npon his speeial
buoyant units lo furnish the entire pro-
teetion to the vessel. He naturally expects
the double bottom and other waler tight
parts of the eraft to do their supporting
bit. It is not conceivable that a single
torpedo, or two of them for that malter,
would be able to open up but a moderale
part of the doable bottom space if the at-
tack damaged thet region at ali; and the
steadyving and sustaining effeet of the
boxes would tend to prevent buoyant air,
caught in pockets under the decks, &e.,
from eseaping. This imprisoned air would
help by just so much to neatralize the
dead weight of the inundating water.

Cargo Reduction Slight.

It has been objected that by his varions
boxes Mr. Donnelly has reduced the carge
carrying capaeity of the steamship Lueia
by about 14 per cent. of her freight space.
Those intimately familiar with the actual
conditions put the reduction of cargo area
at 10 per cent. Be this as it may, the fact
remains that the saerifice is probably well
warranied, especially when every ton of
certain eommod:ties is vitally needed by
our allies,

In ease of the vessel in question the
work of providing both buoyancy boxes
and the cango boxes culled for an expen-
diture of substantially $150,000. This
was necessitated by the movelty of the
undertaking and the ecircumstances eon-
neeted with the work. However, Mr. Don-
uelly is certain that any merchant eraft
can be safeguarded by his system for an
vatlay nut l.'!r_ﬁ'dmg-ﬂlw tenth of her
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1lt:|ldn'.\; eont.  This might seem 16 be &
pretty heavy "—'Il""]'la“‘g(‘_. but a hLitle an-
alysis leads fo another eonelusion. Mumi-
testly, the protected vessel would obtain
hetter rnte< of insuranee, and her use-
ful earcer would, in all probability, be
measurably  prolonged, notwithstandiag
the menace of the submarine. As Mr.
Dunnelly  figures it, am occan gomng
freighter nermally renders during her a¢
five years a serviee valoed at quale ten
timnes lber original cost. Therefore the
uliimate cutlay for the Donmelly buoy-
ancy boxes would represent but 1 per
eent. of the eraft’s gross returns

Strange as it may seem, it is sail that
there is marked indifference among ship-
owners genernlly toward the seemingly
prime question of redueing the probabil-
ity of their vessels going to the bottom
it wounded by a torpedo. In case of loss
they Enew tiwe underwrnters will pay up;
and the underwriters are not overcon-
cerned bevause the price of insurunce and
their own losses are guaranteed. Soomer
or later the sums involved come oul of
the pablic purse. Shipowners realize
that the fewer the eraft available the
higher the freight charges thut they cam
levy for service, so the mere destruetion
of boats does not arouse them as the man
in the sfreet might imagine.

Facing Actual Test New.

The unsinkable ship is something to be
heartily desired, especially if it ean be
made so promptly and without a prohibi-
five outlay. Mr. Donnelly’s scheme hasg
vet to be put to the erneial test; but in
the absence of that trial under fire there
is technical evidenee that it will meet the
demands that may be made in the hour of
siress. The feature about his plan that is
particularly noteworthy is its element of
flexibility in dealing with the varying re-
quirements of different sorts of cargo;
und finally even the untechmieal ecam
grasp the inndamental faet that his thou-
sands 0. buoyant boxes form just so many
sepurate water tight and self-sufficient
air fiiled compartmenis, thus subdividing
open spaces that would otherwise flood
easily should the bull be piereed by a
blow. Fach undamaged box could them
be relied upon to do its share to bold up
the stricken eraft and possibly make it
feasible to tow her into a friendly baven.

Should the steamship Lueia’s equip-
ment meel expectations, it is not unlikely
that the method would open the way to
further safety upon the sea even in Limes
of peare and contribute to the redanetion
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of maritime losses, which normally amount.

to many millions of dollars worth of
property every vear. Standardized buoy-
aney boxes of hoth types would be com-
mon features if Mr. Donnelly’s idea pre-
vaile at every port of any size; and those
for dealing particularly with the problem
presented by different sorts of earge
would be taken ahoard or discharged at
the loading points agreeably to the re-
quirements in each ease,

Carnegie’s Ambition Balked

NDREW Carnegie tn his early days

had an ambition to enter the news-

paper business, but when he failed to ob-

tain a position on the Pittsburg Despateah,

he turned Lis talents in other directions

and finslly beeame America's leading i irom
and steel manonfacturer.

Robert Burns, on the other band,
spurned efforts to induee him to go inte
journalism and thus made the way clear
for his becoming the most beloved of
Seottish bards. These points were
brought out in an address reeenily given
by William Will, president of the London
Burns Club.

The first attempt to get Burus in the
nowspaper line was when Peter Stuart of
the London Morning Post started the
Star. Burns declined to give aetive as-
sislanee in tuming out the paper, al-
though he oce contributed ar-
tices. Later James Perry, proprietor of
the London Morming Chromecle, offered
Burns £3 a week to join the staff.
refusad the offer on the ples that
duties &5 an excise offiecr would
him from atiending to the work. N
ing ever resulted, either, from the sugges-
mﬂn Burns write a three acl comie
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